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11. TECHWICAL ACCOE.iPLISHFlEKTS TO DATE - - --------- 

Our e f f o r t s  have been evenly  devoted t o  t h e  t h r e e  o b j e c t i v e s  of t h e  o r i g i n a l  

p r c p o s a l .  S p e c i f i c a l l y :  

1) Computat ioral  Methods f o r  Two Poin t  Eoundary Value P r o b l e m  

Recent work has  shovm t h a t  conjugate  g r a d i e n t  methods a r e  more e f f i c i e n t  

than  t h e  g r a d i e n t  method f o r  parameter  o p t i m i z a t i o n  p r o b l e m  with and wi thou t  

s i d e  c o n s t r a i n t s  and f o r  opt imal  progrmming problems wi thout  t e r n i n a l  and 

i n - f l i g h t  c o n s t r a i n t s .  

_-_-___ -I- I - - ---_- 
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An ex tens ion  of t h i s  method i s  sought  t o  opt imal  p r o g r a m i n g  problems 

w i t h  t e rmina l  c o n s t r x i n t s .  i n - f l i z h t  e q u a l i t y  o r  i n e q u a l i t y  c o n s t r a i n t s ,  

an.d v a r i a b l e  t i m e  pro51ems. 

To gain an i n s i g b t  i n t o  t h e  com?titational a sFec t s  , s o n j u g i r e  ~ r a d i e n ?  

Te th7ds  h a r e  been a F p l i c d  t o  a €e-r parmeter  o p t i m i z a t i o n  problems wi th  

e q u a l i t y  c o n s t r a i n t s .  l.!or!c i s  being done Yresent’ly t o  extend t h i s  method 

to opt imal  p r o g r a m i n g  problems wi thout  c o n s t r a i n t s ,  w i t h  2n u l t i m a t e  ex ten-  

s i o n  envisaged  t o  more g e n e r a l  problems i n  t r a j e c t o r y  op t imiza t ion .  

2 )  L inea r  and Nonlinear  F i l t e r i n 2  ---- ------ _c_-- 

The work dur ing  t h i s  pe r iod  has been concerned w i t h  two a r e a s .  One 
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i s  t h e  coTparison of t he  s t a t i s t i c a l  a n a l y s i s  of t h e  opt imal  c s r impt ion  

o f  t h e  s t n t r  n f  a sourdir .5  r o c k e t  (or similar  tyne  of v e h i c l e )  dur jng  

r e -eq t ry  b.ised on acce lerometer  measurements w i th  t h e  s t a t i s t i c a l  a n a l y s i s  

of t h e  convent iona l  a?proach t o  process ing  t h e  acce lerometer  d a t a .  The 

second a r e a  i s  t h e  devzlopment of a t echn iaue  f o r  handl inq  the  d j s c r e t e  

estiTa+,iorz problen  when t h e r e  is co lored  n o i s c  i n  t h e  measurements lexdiny: 

t o  an i l l c o n d i t i o n e d  problem. 2 

I n  a n o t h e r  a p p l i c a t i o n  of the  l i n e a r  maximum l i k e l i h o o d  f i l t e r ,  a 

coding scheme was determined f o r  an a d d i t i v e  no i sy  c h a m e l  wi th  no i sy  

feedback l i n k s .  This  coding scheme a l lows  e r r o r - f r e e  t r ansmiss ion  a t  

R r a t e  on ly  s l i g h t l y  bclow t h e  Shannnn channel  c a g a c i t y  and cox t i t* : : a s  

a s i g n i f i c a n t  ex tens ion  of t h e  r ecen t  r e s u l t  of Scha lkv l jk  and K a i l s t h .  

Tine key s t e p  i n  t h e  coding scherrc i s  t h e  c o n s t r u c t i o n  of a f i l c e r  which 

e s t i c a t e s  t b e  ou tpu t  of anc the r  f i l t e r .  

3 

4 

3) A l l o c a t i o n  of Computing Resources 

The problen  of a l l o c a t i n g  computing r e r o u r c e s  i n  a g e n e r a l  time- 

sha red  system i s  formulated as one of s t o c h a s t i c  c o n t r o l  f o r  f i n i t e  

s t a t e  systems. 3y cons ide r ing  choices  of queue d i s c i p l i n e  as c o n t r o l  

variables: it  was shown t h a t  under p rope r  assumptions t h e  optimum choice  

i s  c a l c u l a b l e  as a d e t e m i n l s t i c  func t ion  of t h e  nvmbcr of  u s e r s  i n  t h e  

system. 

5 

i is ing s t a t i s t i c a l  da ta  on a n t i c i p a t e d  d i s t u r b a n c e s ,  c o n t r o l l e r s  can 

be designed t o  minimize t h e  expected va lue  of a q u a d r a t i c  f o m  i n  t h e  

s t a t e  and c o n t r o l  v a r i a b l e s .  Ue b e l i e v e  t h a t  t h e  weight ing  f a c t o r s  can 

be determined i r e r a t i v e l y  t o  produce a c c e p t a b l e  va lues  of mean-square 

s t a t e  and c o n t r o l .  The technique is being a p p l i e d  t o  l a t e ra l  a u t o p i l o t  

des ign  f o r  t r anspor t - type  a i r c r a f t  w i t h  cross-wind d i s t u r h a n c e s  and two 

c o n t r o l s  ( a i l e r o n  and rudde r ) .  

5 )  Exqli  c i t  Guidance f o r  Orb i t  I n j e c t i o n  ---------- 
6 

Using t h e  d imens ionless  s t a t e  v a r i a b l e  approach, t h e  t h r u s t  d i r e c t i o n  
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f o r  o r b i t  i n j e c t i m  has  been d e t e m i n e d  as a f u n c t i o n  of on ly  two v a r i a b l e s  

f o r  c o n s t a n t  g r a v i t y  and c o m t a n t  t h r u s t  a c c e l e r a t i n n .  This  sfrould prove 

u s e f u l  f o r  o r b i t  i n j e c t i o n  w i t h  small  ranTe z ~ q l e  changes and/or  i n  t h e  

t c r , i n a l  phases  of i n f e c t i o n  where g r e a t  p r e c i s i o n  i s  r e q u i r e d .  
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